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PaT Ai

SYNOPSIS

1. This test was conducted to determine the fragment mass
distribution of a Composition C-3 loaded investment cast steel
tube.

2. a. Approximately 70% of the total veight of the warhead
fragmented into fragments weighing more than 5 grams each.

b. The fragment mass distribution compared favorably with
that obtained from similar stcel tubes manufactured by other
processes.
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CONFIDENTIAL NPG REPORT NO. 956

Investment Cast Steel Tube for Air
Target Guided Missiles; Fragmentation Test of

PART B

INTRODUCTION

1. AUTHORITY:

This test was authorized br reference (a) and conducted under
Task Assignment NPG-Re3f-607-l-52, reference (b).

2. REFERI]NCESs

a. BUORD Conf ltr NP9 fle3f-zJHL:edb Ser 12896 of 26 Sep 1951
b. BUORD Conf ltr NP9 Re3f-EJLL:edb Ser 25777 of 18 Sep 1951
c. NPG Conf Report No. 705 of 16 Jan 1951
d. NPG Conf Report No. 681 of 15 Nov 1950

3. Bi.CKGROUND:

In the development of varhead cases for air target guided
missiles, an investment cast steel tube was manufactured. The
casting of steel tubes is a simple and expeditious method of
manufacturing warhead cases.

4. OBJECT OF TESTs

This test was conducted to determine the fragment mass
distribution of a Composition C-3 loaded investment cast steel
tube.

5. PERIOD OF TLST:

a. Date Project Letter 26 September 1951
b. Date Necessary Material Received 24 September 1951
c. Date Commenced Test 4 December 1951
d. Test Completed 4 December 1951

CONFIDLNTIAL
SECURITY INFORMAVTION 3
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PART C

DETAILS OF TEST

6. DESCRIPTION OF ITEM UNDER TEST:

From an investment cast steel tube, cylindrical, 4".6 outside
diameter, '145 wall thickness, 9':25 long, manufactured by
S. D. Hicks and Son Co., a 2 1/2" x 2 1/2" section from one end
vas r',moved for physical tests. The phvsical properties and
chemical analysis of this tube were as follows:

Physical Properties: (Tests conducted at NPG)

Yield Strength Tensile
Test at 0.2% offset Strength Elongation Reduction
No. (Psi) . . $) (% in 4d) of Area (%)

1 28,000 35,800 2.7 5.4
2 24,000 33,100 2.7 6.5
3 22,500 32,400 4.0 10.4

Average 24,800 33,800 3.1 7.4

Chemical Properties: (reported in reference (a))

c Si Tin

.10 .39 .69

The warhead was loaded with Composition C-3, and tLe veiphts
wer i as follows:

Etrpty Comrn. C-1 Total

14.85 lbs. 5.63 lbs. 20.48 lbs.

CONFIPENTIAL
bLCUR lTY INFORMATION 4



CONFILENTIAL NPG RzPORT NO. 956

Investment Cast Lteel Tube for Air
Target Guided Missiles; Fragmentation Test of

7. PROCEDURL:

The warhead was initiated by a IE 44 auxiliary detonating
fuze tetryl pellet and a special engineers blsting cap in a
sawdust-filled chamber. After the detonation, the savdust was
sifted and the fragments recovered by the use of sieves and a
magnetic separator.

8. RESULT& AND DISCUSSION:

The detailed mass distribution data are listed in Table I
and the fragments are shov.n in Figure 2. The number of fragments
in the various v-eight groups are summarized as follows:

Wt. Group No. Wt. of % of Total
(grams) Fragments Fragments (gm.) Weight

40-80 7 330 5
20-40 57 1582 24
10-20 124 1506 23
5-10 174 1185 1

2 1/2 - 5 217 732 11
1 1/4 - 2 1/2 341 596 9

5/8 - 1 1/4 356 308 4
0 - 5/8 --- 385 6

Approximately 70% of the total warhead weight fragmented into
fragments which were greater than 5 grams in weight. Comparing
the fragment sizes vvith those recovered from similar size
warheads manufactured by processes other than casting, refer-
ences (c) and (d), indicate that the casting of cases mat be a
satisfactory method for producing varheads. It should be noted,
however, that the results reported in references (c) and (d) are
for warheads with substantially thinner walls, so that no exact
comparison can be made.

CONFIDENTIAL
SCUR1T INFORMTION 5
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.ART D

CONCLUSIONS

9. a. Approximately 70% of the total i eight of the vwarhead
fragmented into fragments weighing more than 5 grams each.

b. The fragment mass distribution compared favorably ,ith
that obtained from similar steel tubes manufactured by other
processes.
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